Introduction
Performance data from three surveys of construction alliance projects in Australia and New Zealand undertaken in 2008 analysed. Australian state, territory and federal governments have used Alliance Contracting from the late 1990s as a project delivery structure for complex public infrastructure projects. This approach has been significantly employed to overcome a range of negative impacts associated with traditional adversarial delivery approaches. Alliances embody a cooperative and collaborative mode of project delivery that relies on developing trust and aligning goals between project partners.
The Department of Finance and Treasury Victoria describes project alliancing as:
"… a method of procuring … [where] All parties are required to work together in good faith, acting with integrity and making best-for-project decisions. Working as an integrated, collaborative team, they make unanimous decisions on all key project delivery issues. Alliance agreements are premised on joint management of risk for project delivery. All parties jointly manage that risk within the terms of an 'alliance agreement', and share the outcomes of the project" (2010, p.9) .
Alliancing activity within the Australian construction project industry is significant. According to Wood and Duffield (2009, p. 7) "The total value of alliance projects in the road, rail and water sectors in New South Wales, Victoria, Queensland and Western Australia, over the period 2004 to 2009 was $32 billion". This level of alliancing has reduced, but is still highly significant with continued willingness to embrace this type of system in Australia.
Alliancing represents a project procurement approach in which the project owner's (PO's) representative (POR) maintains close interaction with the design and delivery teams throughout the project's execution. This can be contrasted with Public Private Partnerships (PPPs), the most popular infrastructure project delivery form (Regan, Love and Smith, 2013) , in which the POR's involvement during the execution stage remains hands-off. Thus, alliancing remains a viable option for project owners who wish to retain close involvement in their projects across the design and delivery phases. It gives informed owners the ability to control project outcomes more precisely than with PPPs.
Alliancing offers clients a viable alternative to opportunistic action for highly complex and risky project delivery. A key advantage of the alliance approach is that it embeds collaboration, better facilitates innovation, and demands transparency and accountability (Clegg, et al., 2002; Davis and Love, 2011) . The collaborative nature of the arrangement provides greater flexibility and effectiveness in coping with uncertainty than occurs with other procurement forms. This is because the partner organisations, being locked into the alliance with the Non-Owner Participants (NOPs), allows priorities to be agreed and innovations to be trialled very early in the project initiation and early design phase (Jefferies, Gameson and Chen, 2001; Hutchinson and Gallagher, 2003) . It reduces participants' energy expended in defensive administrative routines to cover potential liability for risk and subsequent litigation (Lahdenperä, 2009; Laan, Voordijk and Dewulf, 2011) . This positive outcome of the no-litigation agreement is supported by a requirement for consensus decisions making by the alliance management team (AMT) and the alliance leadership team (ALT), thus structurally undermining the grounds for litigation (Walker, Lloyd-Walker and Mills, 2014) .
This procurement approach requires particular knowledge, skills, attributes and experience of participants and team members (Walker and Lloyd-Walker, 2011) , however demand for rare talent produces a structural challenge to its widespread adoption. Time and energy demands placed upon senior executives in the ALT constrains the capacity of alliancing to become commonplace and makes it difficult to extensively propagate, globally or locally. Expansion of the alliancing concept is limited by the talent pool currently available or being developed. The authors were able to gain a broad picture of project alliance (PA) performance characteristics from analysing the combined study data of 61 alliance projects. Using this analysis, combined with knowledge from the authors' 15 years of previous studies into alliancing placed the researchers in a strong position to suggest trends and limitations of alliancing.
Basic Theoretical Concepts
Two key basic questions require explanation; what is a PA? Why should we use this approach?
What is a PA?
This paper is focused on project and program alliances rather than general/strategic business alliances described by Doz and Hamel (1998) or political alliances discussed by Machiavelli (Machiavelli and Bull, 1961) . The Department of Finance and Treasury Victoria (2010, p.9) definition goes a long way towards characterising a PA. Ross (2003) emphasises the role of values that underpin a culture of collaboration facilitated by a set of contractual arrangements, and willingness of parties to work to the spirit of their alliance agreement. Authorities that explain how a project alliance is contractually configured (Morwood, Pitcher and Scott, 2008; Lahdenperä, 2010; Ross, 2010; Lahdenperä, 2012; Ross, 2013) , stress the need for a three-limbed contract.
The commercial contract first limb spells out responsibilities and accountabilities of parties to the Project Alliance Agreement (PAA). These stipulate a reimbursable arrangement for all actual costs for delivering the project with open-book cost accounting, using appointed independent probity auditors with unlimited access to those accounts. The second limb of the contract is the overhead and profit fee for participants, identified and placed 'at-risk' in an agreed manner and subject to a painshare/gainshare arrangement. The target outturn cost (TOC) represents the final cost of the project developed by all PAA parties, including the project owner (PO). The third limb represents the "incentivation" aspects of the PAA with the painshare/gainshare agreement percentages for each participant. If PAA participants deliver the project at a cost that exceeds the TOC then they forfeit part of their overhead and profit to an agreed painsharing/gainshare formulae established in the PAA. If that cost is less than the TOC then savings are returned to the PAA participants in addition to their Limb 2 profit and overhead. The painshare/gainshare Limb 3 of the PAA contract incentive arrangements delivery incentives is based on key results areas (KRA) performance stipulated in the PAA.
The PAA not only describes what KRA 'performance' means but also specifies behavioural conditions that comprise the PA principles. These include a no-blame collaborative culture based on consensus decision making, so that parties cannot sue each other unless there has been demonstrable illegality or gross negligence. Alliance principles are explicit and contractual, in contrast to partnering type agreements where a partnering charter and partnering agreement tends not have 'teeth' (Morwood, Pitcher and Scott, 2008; Chan, Chan and Yeung, 2010 ).
This establishes a rigorous and accountable arrangement where trust that opportunistic behaviour is illuminated, through transparency and accountability and an open and collaborative culture. This contributes to an individual PA ambience that shapes how the PAA is implemented .
Why should we use a Project Alliance approach?
Motivations for choosing alliancing extend beyond the expected achievement of commercial drivers. KRAs range from standard 'iron triangle' (Time/Cost/Quality) performance criteria, as explained in the PMI PMBOK Guide® (PMI, 2013) , to triple bottom line (3BL) measures. The 3BL refers to performance expectations on environmental and social dimensions (Elkington, 1997; Australian Agency for International Development, 2003) . Public infrastructure in particular aspires to both environmental, as well as social, value for money benefit. Figure 1 identifies the most commonly used KRAs charted across the total number of projects. The frequency of KRAs provides strong evidence that POs have a very keen interest in 3BL outcomes. This helps explain why alliancing is often associated with public infrastructure projects. In contrast, PPPs often have KRAs and key performance indicators (KPIs) that track similar desired outcomes KPIs embedded in their contractual agreement. Fine-tuning, recalibration and raising the bar for PPP KPIs as the project progresses is removed from the PO's influence once a PPP syndicate is approved and the design and construction phase begins (Akintoye, Beck and Hardcastle, 2003) .
Motivations for alliancing have a sustainability focus; sustainability in human capital, organisational knowledge, risk and uncertainty management. Alliances explicitly use KRAs that represent the project owners (PO) interpretation of value with alliance team selection and performance measurement linked to KRAs (Hutchinson and Gallagher, 2003; Ross, 2003; 2013) .
Alliances provide a particular project procurement approach where the owner seeks a strong hands-on involvement through its alliance agreement with a selected consortium of NOPs. This alliance of PO and NOPs jointly lead project delivery of the output (a road, train line, sewage treatment plant or museum that is delivered) as well as outcome (the lasting impact of the artefact delivery as well as value derived from the delivery process). An alliance also incorporates behavioural 'value' into the PAA. This includes unanimous decision making by alliance management and leadership teams, a no-blame culture resulting in no-litigation and an integrated one-team sink-or-swim together mind set (Hauck et al., 2004) . Together these form the necessary social cohesion to build the social capital required for the alliance concept to be operationalised.
Research Approach
Three research studies into alliances were conducted in 2008 (n=30), 2010 (n=18) and 2012 (n=13) using a telephone structured survey technique to gather data on each of the 61 cases. All projects had recently been completed in the previous year, and respondents were asked to provide actual data from the project, or reflect on their experiences. Some respondents were unable to disclose or find data on several questions asked of them as they had moved on from those completed projects and so did not have access to that data any longer. Each of the projects was unique, so that projects in 2008 for example were not included in the 2010 survey.
Participants for the survey were drawn largely from a database of Alliance Association of Australia membership and the Chief Executive Officer of that organisation provided introductions to the contacts. An email was sent to all potential participants outlining the research approach, and attaching a Plain Language Statement consent form and the list of questions. The research protocol followed all of our university research ethics requirements. The research survey instrument remained consistent over this period, for questions regarding TOC, time and KRAs. However, new questions were added in 2010 to uncover issues in value, collaboration, workplace culture and innovation. Participants were interviewed over the phone after having received a copy of the questionnaire and given some time to gather data requested. Many of the questions led to dialogue between researchers and participants so notes were also taken.
The survey instrument comprised 52 questions that were developed from an extensive review of the construction and project management literature as well as general management literature. Twelve questions related to fundamental performance, for example Q2 'What was the final approved TOC of the project?' followed by Q3 'What was the actual TOC (at the end of the project)?' Questions 13 to 20 related to aspects of commitment to 'best for project'. Value delivery questions comprised Q21 to Q28. Questions 29 to 35 addressed team collaboration communication and integration issues. Questions 36 to 45 focused on workplace culture. Questions about innovation (not reported upon here) on the project comprised Q46 to Q50. The final two questions related to early contractor involvement (ECI) as this aspect of constructor/designer/PO collaboration has been found to be highly effective in facilitating superior project delivery performance (Sidwell and Mehrtens, 1996; McGeorge and Palmer, 2002; Rahman and Alhassan, 2012) . Participant survey interviews took 60 minutes on average.
Survey data were then analysed using Microsoft Excel to develop a representative general pattern of alliancing, rather than test for specific difference between alliances. While the dollar value of alliancing has been highly significant, the number of alliances undertaken across that period is unknown and data supplied to the Australian Bureau of Statistics does not provide breakdown of projects to identify alliances. However, the chief executive officer of the Alliance Association of Australia that represented most organisations involved in alliances in the engineering infrastructure sector during the survey period, felt that our sample size provided an adequate representation of alliancing activity.
Research limitations can be generally summarised as follows:
1. The sample size is indicative and most likely is representative but this is uncertain so it is safer to use the reported results as indicative and not conclusive; 2. It is unwise to undertake more sophisticated statistical analysis to investigate withinsample and between-sample variance because it is questionable that this would add significant levels of confidence in the indicative findings; 3. The survey has 59 projects from Australia and only two projects from New Zealand.
However, New Zealand and Australia use the same basis for their PAA in terms of PA conditions and KRAs (Crevani, Lindgren and Packendorff, 2010) ; 4. The survey provides data on projects completed during those years 2008, 2010 and 2012 5. Alliance managers were contacted because they would have had the most reliable overall perspective of the alliance and its performance. This is a restrictive source and it would have been preferable to have identified five or six key NOPs for each alliance, however we were limited by time, people availability and funding.
Research Findings
Findings suggest evidence of a significant industry improvement in large-scale engineering infrastructure project delivery. The construction industry has had a poor reputation in most countries: for project cost and time over runs; a litigious culture; poor stakeholder management; and scant regard for environmental issues through waste and pollution. Reports in the UK such as Latham (1994) , Egan (1998; 2002) and others in Australia (NBCC, 1989; Ison and CIDA, 1994) provide a backdrop to concerns about the traditional construction and engineering industry image. It was in response to this grim reality that relationship based procurement forms evolved and were encouraged (Rowlinson and McDermott, 1999; Cheung et al., 2005; Anvuur, Kumaraswamy and Mahesh, 2011) .
Alliance Performance
Most POs take a keen interest in the Actual Outturn Cost (AOC) of a project and how that compares to their expectations and authorisation of the initial TOC. The initial TOC may be influenced and amended through authorised scope changes (positive or negative) to arrive at a final authorised TOC. If the AOC is substantially less than the final TOC then critics may argue that the estimates and assumptions used to develop the TOC were too easy to achieve. This may be the case or it may well be a result of a combination of high levels of innovation, excellent management, excellent teamwork or just good luck. If the AOC is greater than the final approved TOC then the reverse may be true.
Survey results can be misleading or may disguise valuable information about trends so it is important to carefully consider how results are presented to focus on presenting clear, valid and understandable trends (Sekaran, 1992; Zikmund, 1994; Fellows and Liu, 1997) . The authors decided to initially provide descriptive summary statistics for the actual TOC compared to the final TOC figure and to then illustrate the results graphically. Cost and time results were closely related so the logic of the results is illustrated by cost statistics. Other results presented are based on interval assessment. Likert scales of low to high can be presented in the form of descriptive statistics, mean standard deviations etc., but lack the impact of graphical displays. The statistics also lose meaning when the sample is small and for our data on team collaboration, workplace culture and innovation, the number of responses from the 2012 provided only 13 responses, so for the sake of clarity it was decided to illustrate these results graphically to show response numbers rather than a percentage figure.
In comparing the AOC to the final approved TOC with 61 results the following statistics were calculated. The mean percentage cost underrun between AOC and TOC was 4.07% indicating that the mean figure for performance was 4.07% under budget. The minimum and maximum variance between AOC and TOC was 33.99% underrun and 31.24% overrun. The mean of the cluster that was under the TOC was 10.09% and the mean of the group over the TOC was 8.40%. Figure 2 presented the difference between the actual and final TOC. What can be concluded from this? First, only four of 60 projects were above 5% over with three being between 3% and 5% and three cases at less than 1% above zero. Scope creep may occur where the scope of capital expenditure and operations and maintenance items may be unclear, with the AOC not reflecting increased value delivered by the project through increasing capital costs, to reduce operational costs during the operational cycle of the asset's ownership. Many of the projects were delivered on-cost (17 of the 60) and 34 were delivered below cost. Most of these involved scope changes. Scope reduction reasons included decisions that were possible to be made due to the collaborative project delivery approach. Some budget items that may in a traditional procurement approach have been viewed as a 'contingency' risk item in a budget could be more fully investigated with the advantage of all PO and NOP knowledge, experience and insights once construction was underway, and uncertain or ambiguous situations could be clarified. Other reasons include innovation, process improvement and other positive outcomes stemming from use of the collaborative approach.
There was no evidence to suggest that these TOCs had over-generous budgets. Each project budget was produced in line with usual procedures and was not developed in any different way to other projects of the same type.
Respondents reported that on the five cases where the final TOC was markedly (greater than 15%) below the actual approved TOC, scope change was the major reason. This could be interpreted as an inflated initial scope estimate, or the result of genuine better alliance team understanding of the situation, once all PA participants and the owner were able to collaborate and more accurately define the scope of work undertaken. Alliance teams usually revise project scope by agreeing that the functional outcomes of the project can be achieved by smarter designs achieved through the collaborative conversation.
These final project cost figures and their actual-to-final-TOC outcome presents an improved situation than that reported on many infrastructure projects in Europe (Flyvbjerg, Holm and Buhl, 2002; Flyvbjerg, Rothengatter and Bruzelius, 2003; Flyvbjerg, 2007) and concerns raised about the real cost of many PPPs (Grimsey and Lewis, 2005; Victorian Auditor General, 2007; Flyvbjerg, 2009; Williams, 2010) . Participants stated that a PO hands-on involvement most effectively occurs where there is a knowledgeable and sophisticated POR to contribute insights as the asset owner. This provides more intelligent and effective assessment of risk, uncertainty and ambiguity.
General responses to questions asked about reasons for a variance between potential over or under AOC, compared to final approved TOC, which related to different processes or approaches facilitated by the alliancing approach. Scope changes were cited as the primary reason for PAs that were completed under the approved TOC, with innovation being cited as the second highest reason. Respondents cited similar reasons for time performance to that of cost performance.
Reason for AOC being UNDER final approved TOC -i.e. a cost under-run include:
• Savings achieved through risk management, accelerated processes and innovative practices • Methodology improvements that were developed and which subsequently improved action on repetitive processes • Risks not being realised • Improved quality assurance • Minimal business interruptions • Significant reduction in scope Reason for AOC being OVER final approved TOC -i.e. a cost over-run include
• Increased scope • Delayed costs • Delayed or extended approval processes, especially when heritage issues were involved • Project delivered during a period of market volatility and economic boom which resulted in reduced availability and higher prices for resources • The design being more complex than originally considered • Under-estimation of design effort • Additional elements included in the scope • Delayed inclusion of a KRA • Separate portion of the contract was negotiated after the commencement of the project and so was not factored into the initial TOC Figure 3 indicates that of the 18 projects that were completed under the proposed time: four of these were more than 20% under schedule; eight of the remainder were greater than 10% under time; twenty eight projects came in on time; thirteen projects came in over the agreed schedule time; and seven of these were under 10% over that time. Four projects were between 10% and 20% over scheduled time and three projects were over 20%, two of those around 60% over time. 
Delta (actual time compared to proposed time)
Figure 3: Delta (actual time compared to proposed time)
Cost and time results are important, but for alliances other KRAs were considered vitally important to project success. Respondents highlighted the formal arrangement between the client and partners as being a distinctive characteristic that defines alliancing, with a shared approach to problem solving and risk mitigation and one in which decisions are unanimously endorsed at the ALT and AMT level. The PO and NOPs act as a single team, to ensure they have aligned drivers and goals and share responsibility for achieving the KPIs that are measures for the PO identified KRAs that define the PO's perception of outcome value. Members of the ALT would generally be appointed responsible for a single KRA. This would ensure the KRAs remained visible at ALT level, whilst providing an executive link between the KRA and management. Similarly the AMT would normally be responsible for defining the KPIs associated with each KRA, thus closing the loop between operations, management and leadership considerations. The AMT develops a set of KPIs related to each KRA at the beginning of the project (although there have been instances where this process takes much longer) in an effort to lock down the indicators and associated metrics.
Delivering Value
KRAs and KPIs are means of defining, measuring and monitoring value. Specific questions were not asked in the 2008 survey about the form that a project value statement (PVS) may take but they were in the 2010 and 2012 surveys. Data on 31 projects illustrate how the expectation of value was expressed and communicated to NOPs and how value was perceived to have been delivered.
The PVS represents the summary of the Value for Money (VfM) proposition of the project that justified client investing in the project. Results imply that clients have been able to commence alliance engagement, through defining TOC and other constraints, without necessarily an articulation of what constitutes a value outcome.
The data suggested that:
• Some respondents may not be sufficiently clear on how VfM for social and environmental 3BL aspects can be articulated in a readily-understood manner through the project/program business case; • Continued use and primacy of the term VfM instead of 'best value' or project/program value, detracts attention from what is critical and important in value terms and this undermines perceived project or program success because it is limited by monetary definitions of value; • It was inevitable that some respondents were brought into the alliance teams after others had left and they may have 'inherited' KRAs without these being fully explained and justified; and • Perhaps all project business cases should include all three 3BL aspects in a VfM template, while accepting that for many projects the cost/commercial leg of the 3BL concept often dominates for political and budget-constraint reasons.
Question 22 asked respondents to identify at what point in time, during the bidding process, the PVS was communicated to the bidders or alliance teams. Respondents stated that in some cases the PVS was included as part of project proposal documentation. In some cases this appeared more like a value proposition that would provide the aims of a value statement. In other cases it was very clear that the VfM statement was included in the initial request for proposal documentation where the alliances needed to address VfM (as part of their submissions) to be approved prior to the agreement of the TOC. Figure 4 indicates that 30% (n=10) of respondents noted this communication occurred before the bidding process. For almost 40% (n=12), it was undertaken during the bidding process. The PVS was included in the initial project documentation or included as part of the initial competitive alliance phase prior to the main alliance contract being awarded for those projects where communication of the PVS occurred before the bidding process began. In some instances it was included in the initial industry briefings.
The PVS may have been developed by the alliance team on formation of the alliance, or embedded in the definition of the KRAs which also were developed and confirmed post award of the contract for those projects where it was communicated during the bidding process. If the PVS was communicated early during the bidding process, this was because the terms of reference needed to be created in order to understand how value would be measured and the subsequent flow on effects to the alliances.
There were several reasons cited for the timing of the PVS being communicated later in the bidding process. In one instance the PVS came at the end of the TOC period and after the alliance was selected, and in another the alliance had to respond to a client's statement and demonstrate how it would meet the targets. In this instance, the respondent also noted some confusion (from the client's perspective) regarding the interpretation of value, noting that;
"The client had difficulty in really expressing the interpretation of the statement; it was rather ambiguous and very difficult to quantify. I remember reading a guideline from the Department of Treasury at the time which offered little clarification."
The above quote suggests that this may occur when a PO/POR is unclear about what precisely 'value' means then being compelled to explain this through collaborative workshops and meetings, helping NOPs crystallise the essence of value in the project and to effectively help shape the KRA and KPIs. The very act of having to explain something helps improve clarity as a dual conversation, with oneself as well as with others (Emerson, 1983; Vygotskii, 1986 ). Respondents overwhelmingly considered the alliance delivery approach to be superior in delivering value compared to design and construct or a design-bid-build delivery approach. Reasons most often cited included an eradication of contractual variations and possibility of claims turning into litigious circumstances, and the minimisation of disputes and stoppages.
Respondents also noted that, due to the flexibility of project delivery approach, alliancing effectively allows projects that are of high risk or have complex unknown factors, to be managed efficiently whilst also engaging in innovative practices.
"The alliance delivery method better addressed the complexities and risks associated with the design and construction. Previous endeavours on similar infrastructure projects had resulted in litigation."
The alliance delivery approach was seen to accommodate community stakeholder requirements whilst maintaining awareness of scope and cost factors with a focus on 'best for project' and shared collaborative environment. It produces a mutually cooperative environment that addresses the requirements of the project rather than the letter of the contract.
Collaboration
Collaboration is central to explaining levels of perceived project success using the alliancing approach. Collaboration is supported within PAs by a unified best-for-project mind set and joint cross-disciplinary and cross-team workshops and small group discussion of issues, and the exploration of potential solutions, followed by unanimous decision making about the way to proceed with unified action. Three key questions were asked in the 2010 and 2012 surveys providing 13 responses about the mechanisms used for supporting collaboration and Figure 6 illustrates the responses.
Q30 -How effectively did the AM ensure relevant formal and/or informal communication to support AMT problem-solving and decision-making?
Q31 -How effective was the AMT in collaborative problem-solving and decision-making?
Q32 -How effectively did the AM act as a bridge to communicate relevant formal and/or informal information to and from the ALT for providing leadership and direction to the AMT?
We received 13 responses to key questions that gauged effectiveness of the AMT and ALT teams in achieving a unified and positive project outcome.
Q33 -How effectively was the AMT/ALT relationship in supporting collaborative problemsolving and decision-making?
Q34 -To what extent was the physical proximity of the AMT a contributor to supporting collaboration?
Q35 -To what extent were the virtual (ICT) tools of the AMT a contributor to supporting collaboration? Figure 7 illustrates the response to Q33-35 that suggest the AMT and ALT were rated very highly as being able to support collaborative problem-solving and decision-making. Respondents noted that AM competency and make-up of the AMT/ALT directly influences collaboration ability. Without a strong leadership and inclusive management style, barriers to knowledge sharing and transfer cannot be overcome and people resort to a silo approach. Colocation is important as it facilitates effective cross-team communication and dealing with issues as they emerged. This might take the form of ad hoc AMT/ALT forums, or informal workshops to deal with a pressing matter.
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Workplace Culture
Questions were asked relating to the quality of collaboration in terms of the nature of the workplace culture. To effectively collaborate and share knowledge, team members need to feel safe and secure in voicing opinions, feelings and exchanging knowledge (Szulanski, 1996; von Krogh, 1998; von Krogh, Ichijo and Takeuchi, 2000) . We received 13 responses from five key questions that gauge the effectiveness of the AMT and ALT teams in achieving a unified and positive project outcome.
Q36 -To what extent did the AMT perceive that 'we all sink-or-swim together'?
Q37 -To what extent did AMT members protect their own interests at the expense of other AMT members?
Q38 -To what extent did AMT members stick to their work and commitments?
Q39 -To what extent did the ALT pursue a coherent course in leading the project?
Q40 -To what extent did the AM pursue a coherent course in managing the AMT? Figure 8 illustrates the degree of team cohesion as well as the quality of alignment of rhetoric and action relating to how team commitment and cohesion operated. Past research in the area suggested that alliance decisions should be made on the basis of 'best for project' rather than 'best for individual' (Hauck et al., 2004) . This shifts the project team from traditional adversarial contracting, where compensation is tied to the party's performance, to one that encourages collaboration and innovation.
Respondents rated the AMT high to very high in the perception that it understood the concept that 'we all sink-or-swim together' on the project in achieving the KPIs together, rather than their performance being judged on individual team performance (Hauck et al., 2004) . Some respondents believed that the AMT may have acted in their own interests at times, even though AMT members stuck to their work commitments.
Trends in Alliances
Reflecting on this study we can conclude that:
1. Changes in State and Commonwealth Government policy has influenced a change in emphasis on demonstrating best value to a cost 3BL priority 2. The trend in emphasising lowest cost has shifted from a single TOC concept based on a 'best team' selection process, towards a competitive dual TOC approach. 3. The alliance approach is successful in delivering broader 3BL outcomes on 'public good' projects and that continued adoption and adaptation of this approach effectively meets societal needs. 4. Other collaborative project procurement forms discussed and explored in the PMI study (Walker and Lloyd-Walker, 2015) , such as ECI and integrated project delivery may emerge more strongly in Australia over time, for projects where the full alliance model is not deemed suitable, but where collaboration is essential. 5. Companies now seek to embed the value of collaboration aspiration into many nonalliance projects, for example a unique case study of an alliance being incorporated into a PPP project was recently reported (Jacobsson and Walker, 2013) . 6. Alliancing offers a valuable upskilling experience for small and medium sized firms in regional and rural areas, as a result of working in program alliances. 7. Australia holds a unique place in the world as being the most experienced country in delivering infrastructure alliances. This suggests a commercial opportunity for major Australian contractors and design consultants to provide expertise to international alliances and to become global leaders in this project delivery approach. Some of the project owners who now have deep experience of alliancing are in a strong position to offer services to other international infrastructure project owners based on expertise they have gained through this period of intensive alliancing in Australia.
8. As more commercial organisations find it necessary to adopt corporate social responsibility measures, the 3BL KRA model may tip from its current dominance of a commercial outcome, towards the social and environmental poles, making alliancing more common in the private sector.
Conclusions
Project alliancing is suitable for the delivery of projects with particular characteristics; high-risk, tight timeframe, complex stakeholder issues and complex external environments, however, there is no guarantee that this will lead to optimum outcomes in practice (Chen et al., 2012) . Ross (2003) suggests that alliances are being undertaken by clients without sufficient commitment to underlying principles. In some cases, this may result in projects where teams lack the attitudes and leadership skills needed to establish and sustain a high performing alliance. At best this may lead to sub-optimal alliances, at worst a breakdown in corporate relationships and serious project failures that would damage the reputation of the alliance model.
Alliancing represents a heightened level of project management where the project partners fully engage in project leadership and management teams to take on more demanding and complex projects. The objective of the project is to benefit the client through delivering high innovations levels for a functioning infrastructure. Intangible alliance behavioural outcomes include demonstrated mutual respect, collaborative process and action, and trust and commitment.
Project and program alliances represent a world class and advanced procurement choice that has demonstrated achieving exceptional project outcomes. Wood and Duffield (2009) criticised the approach, however Clifton and Duffield (2006) also argue that alliance principles could be of value if used within PPPs. This was demonstrated in a case study reported upon by Jacobsson and Walker (2013) . One conclusion to be drawn is that alliances have a future not only in the project and program context, but also by being embedded in other procurement forms.
Clear conclusions can be drawn from this empirical work-alliances are applicable and successful within particular contextual conditions. They can be expensive to establish, include complex interfaces and are most suited to projects where there is a high level of uncertainty and ambiguity of scope, therefore the project procurement choice needs to be well understood by the PO/POR and NOPs.
The alliance team must be able to work within a culture of mutual respect, trust and commitment. It needs to have the flexibility to modify plans in order to achieve project goals, without recourse to finger-pointing and litigation. This requires a special skill set that is generally uncommon and difficult to source. A 'best for project' approach relies on the team appreciating that good long term outcomes will improve future relationships.
A firm conclusion can be reached that even if alliancing were to be massively increased (globally and within Australia) there would be a major shortage of requisite KSAE within the industry for all alliance parties. Continued involvement in alliancing needs to be maintained if we are to progressively grow the number of potential project participants with the necessary KSAEs.
